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DETAILED ACTION 



Introduction 

1 . Claims 1-15 and 17-44 of U.S. Application 09/888,261 , originally filed on 
06/21/2001, are currently pending. 

2. This action is non-final. 



Oath/Declaration 

3. U.S. Patent 5,975,893 to Chishti et al., assigned to the assignee of the instant 
application, was cited as an X reference in the International Search Report that 
was provided by Applicants on 8/3/2005, but not cited on the accompanying IDS 
form. 

4. Examiner has cited this reference on the accompanying PTO-892 form. 

5. Applicants are reminded of their declaration, which acknowledges the duty to 
disclose to the Office all information known to the persons to be material to 
patentability as defined in 37 CFR 1.56. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or(g) prior art under 35 
U.S.C. 103(a). 

8. The prior art used for these rejections is as follows: 

9. U.S. Patent 5,975,893 to Chishti et al. (Henceforth referred to as "Chishti"). 

10. Yamani, S.M. et al. "A System for Human Jaw Modeling Using Intra-Oral 
Images". Proc. of the 20 th Annual Conf. of the IEE Enq'g in Medicine and Biology 
Society. Nov.1, 1998. Vol.2, pp.563-566. (Henceforth referred to as "Yamani"). 

H.Bourke, Paul. "Coordinate System Transformation". June 1996. (Henceforth 
referred to as "Bourke"). 

12. The claim rejections are hereby summarized for Applicants convenience. The 
detailed rejections follow. 

13. Claim 1-3, 13-15, 17, and 19-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chishti in view of Yamani. 

14. In regards to Claim 1 , Chishti teaches the following limitations: 
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1 . A computer-implemented method for generating a computer model of 
one or more teeth, comprising: 

receiving as input a digital data set of meshes representing the teeth; 

(See Chishti, especially: col. 9, line 43 to col. 10, line 7) 

selecting a curved coordinate system with mappings to and from a 3D space; 

(See Chishti, especially: col. 10, line 66 - col.11, line 42) 

Chishti teaches (col. 10, lines 31-34) that "individual teeth and other components 
will be 'cut'". 

generating a function in the curved coordinate system to represent each tooth; 

(See Chishti, especially: col.11, lines 39-50: col. 13, lines 45-47; Fig.4A and 
associated text at col. 12, lines 2-3) 

However, Chishti does not expressly teach the following limitation: 

and rendering a graphical representation of the teeth using the computer model wherein the 
rendering comprises rendering the teeth at a selected one of multiple orthodontic-specific viewing 
angles. 

Yamani, on the other hand, does expressly teach this limitation (see Yamani, 
Fig.4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Chishti with those of Yamani, 
because "such a model will be a tremendous asset in dental training and 
teaching." (Yamani, p. 564, first para.) 



15. In regards to Claim 2, Chishti teaches the following limitations: 

2. The method of claim 1, further comprising displaying the computer 
model of the teeth using the function and the coordinate system. 

(See Chishti, especially: col.11, line 58 - col. 12, line 8; and Fig.4 and Fig.4A) 

16. In regards to Claim 3, Chishti teaches the following limitations: 

3. The method of claim 1, further comprising storing a compact 
coordinate system description and the function in a file representing a 
compressed version of the digital data set. 

(Chishti, especially: col. 10, lines 52-56.) 
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Examiner interprets that the "parallel set of digital data set ... at a lower 
resolution" corresponds to the claimed "compressed digital representation." 

17. In regards to Claim 13, Chishti teaches the following limitations: 

13. The method of claim 1 , further comprising receiving an instruction 
from a human user to modify the graphical representation of the teeth and 
modifying the graphical representation in response to the instruction. 

(See Chishti, especially: col.1 1 , line 58 - col. 12, line 8; and Fig.4 and Fig.4A) 

18. In regards to Claim 14, Chishti teaches the following limitations: 

14. The method of claim 13, further comprising modifying the selected 
data set in response to the instruction from the user. 

(See Chishti, especially: col.11, line 58 - col. 12, line 8; and Fig.4 and Fig.4A) 

19. In regards to Claim 15, Chishti teaches the following limitations: 

15. The method of claim 13, further comprising allowing a human user to 
select a tooth in the graphical representation and, in response, displaying 
information about the tooth. 

(See Chishti, especially: col.11, lines 13-15 and lines 58-64) 

20. In regards to Claim 17, 

17. The method of claim 13, further comprising providing a user interface through which a human 
user can provide text-based comments after viewing the graphical representation of the teeth 

(See Chishti, especially: col. 14, lines 16-23) 

21 . In regards to Claim 1 9, 

19. The method of claim 1 , further comprising delivering data representing 
positions of the teeth at selected points along treatment paths to an appliance 

fabrication system for use in fabricating at least one orthodontic appliance structured to move 
the teeth toward final positions. 

(See Chishti, especially: col. 12, line 28 to col. 13, line 26) 

22. In regards to Claim 20, 

20. The method of claim 1, further comprising detecting teeth collision 
using the curved coordinate system. 

(See Chishti, especially: col.11, lines 3-21) 
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23. Claims 4-8 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chishti in view of Yamani and further in view of Official 
Notice. 

24. In regards to Claim 4, Chishti teaches the following limitations: 

4. The method of claim 3, further comprising transmitting the file to a 
remote computer. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via a network. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

25. In regards to Claim 5, Chishti teaches the following limitations: 

5. The method of claim 4, further comprising displaying the computer 
model of the teeth using the function at the remote computer. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via a network. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

26. In regards to Claim 6, Chishti does not expressly teach the following limitation: 

6. The method of claim 4, wherein the file is transmitted over a network. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via a network. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

27. In regards to Claim 7, Chishti teaches the following limitations: 

7. The method of claim 6, wherein the network is a wide area network. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via a wide area 
network (WAN). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

28. In regards to Claim 8, Chishti teaches the following limitations: 

8. The method of claim 6, wherein the network is the Internet. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via the internet. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

29. In regards to Claim 18, 

18. The method of claim 13, wherein rendering the graphical representation 
comprises downloading data to a remote computer at which a human viewer 
wishes to view the graphical representation. 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via the internet. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

30. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chishti in view of Yamani and further in view of Bourke. 

31 . In regards to Claim 9, Chishti teaches a 3D model of the jaw, including the teeth 
(col. 10, line 66 to col.11, line 3). Chishti also teaches that the user can remove 
individual teeth, as well as the use of "spline curves" in this operation (col.1 1, 
lines 39-50). 

However, Chishti does not expressly teach use of the specific coordinate 
system claimed in the following limitation: 

9. The method of claim 1, wherein the coordinate system is based on equation: 
V = P(cp, 6) + R * Direction^, 9) 

where V is a corresponding point in three-dimensional (3D) space to (cp, 9, r), 
P and Direction are a vector functions expressed in terms of cp and 9. 

Bourke, on the other hand, expressly teaches the use of a "spherical" / 
"polar" coordinate system in which a 3D coordinate space is defined by the 
following 3 parameters: cp, 0, and R. 

The claimed formula {V = P(cp, 0) + R * Direction(cp, 0)} is inherent to the 
spherical coordinate system because it is the representation of a vector in terms 
of angle {P(cp, 0) } and magnitude {R * Direction(cp, 0)}. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Chishti with those of Bourke, 
because Bourke expressly teaches that "There are three prevalant coordinate 
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systems for describing geometry in 3 space: cartesian, cylindrical, and spherical 
(polar)." 

32. In regards to Claim 10, Chishti teaches the following limitations: 

10. The method of claim 9, wherein the P and Direction functions are 

selected to minimize a deviation between the tooth model and a parametric surface 
specified by the curved coordinate system and the function. 

Chishti teaches that the parameters of the brace are optimized to fit the teeth as 
best possible. (See Chishti, especially: col. 12, line 28 to col. 13, line 15)) 

33. In regards to Claim 1 1 , 

1 1 . The method of claim 9, wherein P and Direction are different for 
incisors and molars. 

It is inherent that incisors and molars have different locations, and therefore 
different coordinates, in a visual display of teeth in the mouth. 

34. In regards to Claim 12, Chishti does not expressly teach the claimed limitations: 

12. The method of claim 1 , further comprising determining a radius value. 

Bourke, on the other hand, expressly teaches the use of a "spherical" / 
"polar" coordinate system in which a 3D coordinate space is defined by the 
following 3 parameters: cp, 8, and R. Examiner interprets that "R" corresponds to 
applicants 1 claimed "radius". 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Chishti with those of Bourke, 
because Bourke expressly teaches that "There are three prevalant coordinate 
systems for describing geometry in 3 space: cartesian, cylindrical, and spherical 
(polar)." 
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35. Claims 21-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chishti in view of Official Notice. 

36. In regards to Claim 21, Chishti teaches the following limitations: 

21. A computer-implemented method for communicating information on 
one or more teeth, comprising: 

providing , at a first system, a 3-dimensional digital model for a set of one or more teeth ; 
compressing the 3-dimensional digital model at the first system to generate a compressed digital 
representation ; 

... generating a 3-dimensional digital model based upon the compressed digital representation at 
the second system. 

Chishti teaches (col.10, lines 52-56) "parallel set of digital data set ... at a 
lower resolution" that Examiner interprets as corresponding to the claimed 
"compressed digital representation." 

However, Chishti does not expressly teach communicating the information 
via a network, as in the following limitations: 

communicating the compressed digital representation from the first system to a second system 
over a network; and 

Official Notice is given that it was old and well known at the time the 
invention was made to exchange files between computers via a network. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Chishti with Official Notice, because doing so 
would facilitate the sharing of information between different computers. 

37. In regards to Claim 22, Chishti teaches the following limitations: 

22. The method of claim 21 , wherein compressing the 3-dimensional digital model 
further comprises: 

selecting a curved coordinate system with mappings to and from a 3D space; 
and 

generating a function in the curved coordinate system to represent each tooth in the set of teeth . 
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(See Chishti, especially: col. 10, line 66 to col.11, 28; col.11, lines 39-50: col. 13, 
lines 45-47; Fig.4A and associated text at col. 12, lines 2-3) 

38. Claims 23-36 all claim following limitations, differing only in the claimed size of 
the generated file: 

The method of claim 21, wherein compressing the 3-dimensional digital model 
generates a file that is ... in size. 

Chishti teaches the compression of the input data as follows (see Chishti, 
especially: col. 10, lines 52-56.) Examiner interprets that the "parallel set of digital 
data set ... at a lower resolution" corresponds to the claimed "compressed digital 
representation." 

However, Chishti does not expressly teach the size of the generated files. 
It is inherent that compressed files come in various sizes, and that compressed 
files can be varied in size based on (1) the size of the original (uncompressed) 
file, and (2) the amount of compression. 

39. In regards to Claim 37, Chishti teaches the following limitations: 

37. The method of claim 21 , wherein the communicating the 3-dimensional digital model 
further comprises generating an image of the 3-dimensional digital model. 

(See Chishti, especially: col. 10, line 66 to col.11, line 3) 

40. In regards to Claim 38, 

38. The method of claim 21, wherein the 3-dimensional model comprises five teeth. 

Examiner finds the number of teeth represented to be a matter of design choice. 

41 . In regards to Claim 39, 

39. The method of claim 21 , wherein the 3-dimensional model comprises ten teeth. 

Examiner finds the number of teeth represented to be a matter of design choice. 

42. In regards to Claim 40, Chishti teaches the following limitations: 
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40. The method of claim 21 , wherein the 3-dimensional model comprises a jaw. 

(See Chishti, especially: col. 10, line 66 to col.11, line 3) 

43. In regards to Claim 41 , Chishti teaches the following limitations: 

41 . The method of claim 21 , wherein the 3-dimensional model comprises gingiva. 

(See Chishti, especially: col. 10, line 66 to col.1 1 , line 3) 

44. In regards to Claim 42, Chishti teaches the following limitations: 

42. The method of claim 21, wherein compressing the 3-dimensional digital model comprises: 

removing one or more sections of the 3-dimensional digital model that are not needed for 
creation of a tooth repositioning appliance. 

(See Chishti, especially: col. 10, line 66 to col.11, line 21) 

45. In regards to Claim 43, Chishti teaches the following limitations: 

43. The method of claim 21, wherein the compressed digital representation comprises a grid of 
points, wherein coordinates for each point in the grid of points are stored as integer values. 

(See Chishti, especially: col. 10, lines 48-65) 

46. In regards to Claim 44, Chishti teaches the following limitations: 

44. The method of claim 21, wherein the first system is a system used by a teeth treatment plan 
designer and the second system is a system used by a treating clinician. 

(See Chishti, especially: col. 12, line 28 to col. 13, line 26) 

Response to Amendment 

Re: Drawings & Specification 

47. Examiner finds that Applicants' amendments to the drawings and specification 
correct typographical errors but do not add any new matter. 
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Re: Double Patenting 
48. Applicants have filed a Terminal Disclaimer of the instant application to issued 
patent 6,633,789. The double patenting rejections based on that patent are 
therefore withdrawn. 



Re: Claim Rejections - 35 USC $112 

49. In regards to the 35 USC § 1 12 rejections of Claims 23-37, Applicant's 
arguments filed 8/3/05 (see pp. 17-1 8) have been found to be persuasive. 

50. All 35 USC § 112 rejections have been withdrawn. 



Re: Claim Rejections - 35 USC § 102 
51 . In view of the IDS submitted on 8/3/2005, Examiner has applied new art 
rejections of claims 1-20 (and withdrawn the old rejections). 



Re: Claim Rejections - 35 USC $ 103 

52. In view of the Applicant's amendment to the claims, submitted on 8/3/2005, 
Examiner has applied new art rejections to claims 21-41 (and withdrawn the old 
rejections). 

53. New claims 42-44 necessitated new rejections. 
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Conclusion 

54. The following prior art, made of record and not relied upon, is considered 
pertinent to applicant's disclosure. 

55. Carnaghan, R.M. "An Alternative to Holograms for the Portrayal of Human 
Teeth." 4 th Int'l Conf. on Holographic Systems, Components and Applications. 
Sept. 15, 1993. pp.228-231. 

56. Verstreken, K. et al. "An Image-Guided Planning System for Endosseous Oral 
Implants." IEEE Transactions on Medical Imaging. Oct. 1998. Vol.17, Issue 5. 
pp.842-852. 

57. Paul, L. et al. "Digital Documentation of Individual Human Jaw and Tooth Forms 
for Applications in Orthodontics, Oral Surgery and Forensic Medicine." Proc. of 
the 24 th Annual Conf. of the IEEE Industial Electronics Society (IECON '98). 
Sept. 4, 1998. Vol.4, pp.241 5-241 8. 

58. Gao, Jianxin et al. "3-D element Generation for Multi-Connected Complex Dental 
and Mandibular Structure." Proc. Int'l Workshop on Medical Imaging and 
Augmented Reality. . June 12, 2001. pp.267-271. 

59. Xia, James et al. "Three-Dimensional Virtual-Reality Surgical Planning and Soft- 
Tissue Prediction for Orthognathic Surgery." IEEE Transactions on Information 
Technology in Biomedicine . June 2001 . Vol.5, Issue 2, pp.97-1 07. 
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